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EXECUTIVE SUMMARY

Despite the implementation of some of the most stringent control measures in the
country, a portion of Maricopa County continues to violate the national ambient air
quality standards (NAAQS) for fine particulate matter (PM,). As the designated air
quality regional planning agency for Maricopa County, the Maricopa Association of
Governments (MAG) is responsible for preparing State Implementation Plan (SIP)
revisions demonstrating attainment of the NAAQS. In July 2002, EPA approved the
most recent Maricopa County SIP submission demonstrating attainment of the ambient
PM), standard. At that time EPA granted the request for an extension of the date for
attaining the PM( standards to December 31, 2006.

Subsequent to that approval, several monitors continued to record exceedances of the
24-hour PMg standard. As a result of exceedances recorded in 2004, 2005 and 2006 at
six monitoring sites, the nonattainment area was unable to attain the PM; standards by
the December 31, 2006 deadline.

For areas that fail to attain the PM; standard by the applicable attainment date, section
189(d) of the Clean Air Act requires that a Five Percent Plan for PM; be submitted to
EPA within one year of the attainment date. MAG must therefore submit a new PM;g
attainment plan to EPA by December 31, 2007. That plan must show reductions in PM;
emissions of five percent per year until attainment is reached at all monitors.

To address this requirement, MAG commissioned a study to prepare descriptions of a
preliminary list of PM; control measures for use by MAG’s Air Quality Technical
Advisory Committee (TAC) in recommending a Suggested List of Measures for the Five
Percent Plan for PMjq. A total of 46 separate control measures were addressed in the
study. For each measure the following information was prepared:

Narrative description;

Suggested implementing agency;

An estimate of the cost of implementation;

An estimate of the PM( emission reduction potential;

An estimate of the cost effectiveness ($/ton of PM,( reduced); and
A discussion of implementation issues and comments.

To support the preparation of this information, contacts were established with other
serious area PM( nonattainment areas, including Clark County, Nevada, San Joaquin
Valley and the South Coast Air Quality Management District to assess their experience
with individual control measures. Reviews of relevant dust control literature were also
performed to obtain data on measured emission reductions. Contacts were established
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with local agencies and businesses to determine the cost of labor, equipment, materials,
etc., located in Maricopa County. The recently released 2005 PM,o emission inventory*
was reviewed to ensure that emission estimates of control measure benefits were
computed in a manner that is consistent with methods used to estimate source specific
emissions. Detailed spreadsheets were prepared to document the sources of information,
assumptions and methods used to prepare estimates of emission benefits, costs and cost
effectiveness for each control measure.

Table 1 provides a summary of the cost effectiveness estimates prepared for each of the
control measures. The measures are ranked on the basis of their cost effectiveness from
the lowest to the highest. One of the measures, #25 Encourage Use of Leaf Vacuums to
Replace Blowers was found to have no PM;( emissions benefit. Due to uncertainty in
available estimates or alternate options for control, a range of cost effectiveness was
computed for several control measures. For these measures, the midpoint in the range of
cost effectiveness estimates was used to establish their ranking. Insufficient information
is available to quantify the costs and benefits of several control measures and they are
listed as unknown. Also listed in the table are notes on the degree of confidence in the
listed estimate (L for low, M for medium and H for high) and the emission source
category that would be impacted by the measure.

A summary of the information prepared for each control measure follows Table 1.

* 2005 Periodic Emissions Inventory for PM,, for the Maricopa County, Arizona, Nonattainment Area,
Public Review Draft, January 23, 2007.



Table 1

PM,;y Control Measures Ranked by Increasing Cost Effectiveness

Cost- Degree of PM;o Emissions
Measure Effectiveness | Confidence Category Impacted
No. Measure ($/ ton of PMsp) | in Ranking by the Measure
29 PM-10 Certified Street Sweepers $4 M ‘Paved Road Dust
22 Model Cumulative Impacts $141 M Industry
33 Pave or Stabilize Existing Dirt Roads & Alleys $141 M Unpaved Roads
26 Reduce Off-Road Vehicle Use $230 H Off-Road Vehicle Dust
5 Dedicated Coordinator for Unpaved Roads/Vacant Lots $534 M Unpaved Rds+Vacant Lots
34 Limit Speeds to 15 mph on Dirt Roads $899 H Unpaved Roads
35 Prohibit New Dirt Roads and Lot Splits $2,646 H Unpaved Roads
1 Public Education & Outreach $7,898 M Construction
40 Enhanced Enforcement of Trespass Ordinances & Codes $7,961 L Vacant Lots
3 Core Dust Control Training Program $9,990 M Construction
8 Certification Program for Dust-Free Developments $10,752 M Construction
15 Conduct Nighttime Inspections $10,752 M Construction + industry
23 Conduct Nighttime and Weekend Inspections $10,752 M Construction + Industry
2 Extensive Dust Control Training Program $12,494 M Construction
4 Dust Managers at Large Construction Sites $14,285 M Construction
28 Require Ultra-Low Sulfur Diesel for Nonroad Equipment $16,000 H Nonroad Exhaust
9 Better-Defined Rule 310 Tarping Requirements $16,085 M Construction
36 Pave or Stabilize Unpaved Shoulders $18,452 M Unpaved Shoulders
32 Pave or Stabilize Existing Unpaved Parking Lots $21,162 M Unpaved Parking Lots
11 Self-Monitoring for Sources Over 50 Acres $21,530 M Construction + Industry
24 Ban or Discourage Leaf Blowers on HPA Days $21,851 H Leaf Blower Dust
39 Restrict Vehicular Use & Parking on Vacant Lots $30,706 L Vacant Lots
41 Vacant Lots Stabilized by County if Owners Do Not Respond $31,367 L Vacant Lots
38 Increase Enforcement of Rule 310.01 for Vacant Lots $31,814 L Vacant Lots
19 Fully Implement Rule 316 $32,276 M Industry
27 Incentives for Nonroad Diesel Engine Retrofits $48,000 H Nonroad Exhaust
12 Mobile Monitoring to Measure PM-10 and Issue NOVs $54,233 M Construction + Industry
16 Increase Inspection Frequency for Permitted Facilities $65,765 M Industry
17 Increase Inspections in Highest PM-10 Density Areas $65,899 M Industry
6 Strengthen Stringency & Enforcement of Trackout Provisions $67,653 L Paved Road Dust
30 Retrofit Onroad Diesel Engines $120,000 H Onroad Mobile
18 Notify Violators More Rapidly to Promote Immediate Compliance $122,575 NA Construction + Industry
46 Restrict Use of Outdoor Fireplaces & Pits $161,000 H Woodburning
37 Pave or Stabilize Unpaved Access to Paved Roads $168,025 M Paved Road Dust
14 Maintenance Requirements for Paved Roads & Parking Lots $320,444 H Industry
20 Use PM-10 Certified Sweepers on Private Paved Areas $320,444 H Industry
31 Repave or Overlay Paved Roads with Rubberized Asphalt $2,460,441 H Paved Roads - Tire Wear
25 Encourage Use of Leaf Vacuums to Replace Blowers NA H Leaf Blower Dust
7 increase Fines for Dust Control Violations & Publish Violators List Unknown NA Construction + Industry
10 Conduct Just-in-Time Grading Unknown NA Construction
13 Cease Dust Generation Activities During Stagnation Conditions Unknown NA Construction + Industry
21 Shift Hours of Operation During Stagnant Conditions Nov-Feb Unknown NA Industry
42 Schedule Improvements on Streets to Retain Alternate Routes Unknown NA Onroad Mobile
43 Build Park and Ride Lots Earlier Unknown NA Onroad Mobile
44 Coordinate Public Transit Services with Pinal County Unknown NA Onroad Mobile
45 Increase Fines for Open Burning (Currently $25) Unknown NA Woodburning




1. PUBLIC EDUCATION AND OUTREACH (e.g., CLARK
COUNTY) WITH ASSISTANCE FROM LOCAL
GOVERNMENTS

In January 2007, the Maricopa County Board of Supervisors launched the Bring Back
Blue clean air initiative, which is a comprehensive outreach program designed to educate
the public on the health effects and sources of particulate matter emissions and reduce the
PM,( emissions in Maricopa County. After meeting with stakeholders (including
Arizona Department of Environmental Quality [ADEQ], Maricopa Association of
Governments [MAG], and health organizations), conducting market research, and
receiving public input, an extensive media campaign was developed, which includes
television, radio and print ads, billboards, brochures, posters, and a program website -
(www.bringbackblue.org). The campaign aims to curtail activities that contribute to the
PM; inventory in the area by asking the public, among others, to reduce vehicle travel,
avoid driving on dirt roads, avoid use of dust blowing and PM;¢-emitting gardening
equipment, reduce outdoor burning activities, and conserve electricity. The 2007 budget
for the Bring Back Blue initiative is set at $1.025 million.

Similar programs have been implemented in other areas in the country. In Las Vegas,
NV, the O-liminate Ozone program and Dust Campaign involve an annual budget of
about $1 million to cover, among others, TV, radio and newspaper ads, billboards, school
programs, educational public events throughout the year, and full-time program
coordinators. In Sacramento, CA, the Spare the Air program is aimed at educating the
public and reducing vehicle travel, along with associated emissions, during days with
forecasted high ozone levels. During the 2006 ozone season (six warmer months), the
Spare the Air program budget of over $500,000 included the cost for TV and radio
airtime for alerts during forecasted high-ozone days, TV and radio commercials, and
processing of air quality monitoring and meteorological data to create forecasts for
upcoming days.

Suggested Implementing Entity

This program is being coordinated by the Maricopa County Air Quality Department.

Cost

Based on consultation with Clark County, NV, which has a similar public outreach
campaign, the Bring Back Blue initiative was approved with a 2007 budget of about
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$1.025 million. The budget covers the cost for the media campaign, public outreach, and
additional program development (i.e., additional promotional material, further public
outreach, and other media expansions).

Emission Reduction

Because the Bring Back Blue campaign is new in Maricopa County, direct estimates of
the associated PM( emission benefits are not available. Vehicle trip reduction estimates
are available from a similar outreach program in Sacramento, CA, the Spare the Air
program, which is designed to control emissions of ozone precursors during days with
forecasted high ozone levels.

Averaged over the last seven ozone seasons, public surveys revealed that about 1.8% of
drivers purposefully reduced their driving due to the Spare the Air campaign in
Sacramento. In addition, each driver reduced his or her driving an average of 2.8 trips
per day. Assuming an average trip length of about 10 miles (based on U.S. DOT Travel
Trends), the VMT reduction due to the Spare the Air program amounts to about 1.4% of
the total VMT in the Sacramento region. Although the Sacramento and Maricopa County
programs have similar costs on a per-day basis, the target number of PM( nonattainment
area households for the Bring Back Blue campaign is more than 2.5 times higher than the
Sacramento region. Therefore, adjusting the reduction by the ratio of the program’s cost
per target area household, the Maricopa County daily VMT is projected to be reduced by
about 0.5% due to the Bring Back Blue program in 2007, which is equivalent to about
0.36 tons of PM per day from vehicle exhaust and re-entrained dust from paved and
unpaved roads. This represents a conservative estimate, as reductions from other PM;q
sources addressed by the campaign—such as gardening equipment, electricity use, and
outdoor burning activities—are not included.

Cost Effectiveness

Using the projected 2007 benefit of 0.36 tons of PM; per day and the daily program cost
of $2,808, the estimated cost-effectiveness ratio is $7,898/ton of PM;.

Implementation Issues/Comments

Compliance with this measure is voluntary, so credit taken for this measure could be
subject to EPA limitations.

" EPA memorandum from Richard Wilson (10/24/1997) established credit limits for Voluntary Mobile
Source Emission Reduction Programs (VMEPs) of 3% total projected future year emission reductions
required to attain the appropriate NAAQS.

2-



2. EXTENSIVE DUST CONTROL TRAINING PROGRAM
(e.g., CLARK COUNTY)

The Maricopa County Air Quality Department is currently offering two types of training
classes: (1) Dust Control Application, and (2) Rule 310 Dust Training. The first explains
how to properly fill out dust control applications and is offered 10 times per year. The
second provides guidance to help keep businesses in compliance with the requirements of
Rule 310 and is offered 11 times per year. Attendance is voluntary. No direct credit is
claimed in the Maricopa County emissions inventory for the conduct of these courses;
however, the benefits are theoretically captured in the overall estimate of Rule
Effectiveness.

Clark County offers dust control training to local contractors and other major sources of
PM, emissions to familiarize them with air quality regulations, the most effective ways
to reduce PM ¢ emissions, and air pollution health effects. Upon completing the course
and passing an examination, each participant is issued a Certificate of Completion (i.e. a
dust card). The courses are offered weekly at Clark County facilities and frequently
presented offsite to employees of individual companies. All onsite supervisors and
foremen are required to have a dust card. The Certificate is valid for a period of three
years, after which a refresher course is required for recertification. The course is not
free—the cost of the training is recovered though a nominal fee of $35. Discussions with
Clark County’s Department of Air Quality and Environmental Management (DAQEM)
indicated that over 20,000 people have completed the training course since it was
instituted in 1998.

This measure would adopt a more extensive dust training program, like the one currently
being offered by Clark County.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

In evaluating the cost of this measure, we assumed that all construction supervisors and
foremen would complete a 4-hour dust control training class. The key change in
behavior resulting from the class would be an increase in the frequency of on-site
watering. The combined cost of class attendance and increased watering frequency on a
50-acre construction site was estimated to cost $839/day. For a six-month construction
project, the total cost would be $111,670.



Emission Reduction

Emission benefits were computed using the WRAP fugitive dust handbook and assuming
a baseline 50% control efficiency as reported in the recently completed Rule
Effectiveness Study. The analysis assumed that the benefit of this measure would be to
operate an additional water truck full-time on site to further control fugitive dust
emissions. This assumption produced an increase in control efficiency to 70% and an
emission reduction of 8.9 tons of PMq per 50-acre project. This translates into a daily
reduction of 135 Ibs/day of PM;j.

Cost Effectiveness

The overall cost-effectiveness is estimated to be $6.25/1b or $12,494 per ton of PMg
reduced. Since a typical residential construction project is estimated to run for six
months, the training costs are distributed over six projects over the 3-year life of the
training class certificate.

Implementation Issues/Comments

This analysis assumed that Maricopa County would be reimbursed by attendees for the
cost of the course. No additional enforcement effort was assumed to ensure that
supervisors and foremen comply with the training requirements.



3. CORE DUST CONTROL TRAINING PROGRAM WITH
VIDEO PROVIDED TO LOCAL GOVERNMENTS AND
PRIVATE SECTOR

The Maricopa County Air Quality Department is currently offering two types of training
classes: (1) Dust Control Application, and (2) Rule 310 Dust Training. The first explains
how to properly fill out dust control applications and is offered 10 times per year. The
second provides guidance to help keep businesses in compliance with the requirements of
Rule 310 and is offered 11 times per year. Attendance is voluntary. No direct credit is
claimed in the Maricopa County emissions inventory for the conduct of these courses;
however, the benefits are theoretically captured in the overall estimate of Rule
Effectiveness.

As described in Measure #2, Clark County has implemented a more extensive dust
control training program. One element of that program includes distributing video
recordings of the course to broaden the number of people exposed to dust control
education within the community. Due to the length of the course, which is several hours,
the video presents a shortened version and excludes certain segments (including the
exam).

This measure would develop a set of training materials, including videos, manuals, forms,
tests, etc., that constitute a core training program. These materials could then be used to
“train the trainer” so that individual cities and towns could extend the reach of the
existing training program.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost

The cost of producing the “core” training materials is estimated to be $100,000. No
additional staff time is assumed to implement the program. The key change in behavior
resulting from the training would be an increase in the frequency of on-site watering.
The primary cost of increased compliance is assumed to be the operation of an additional
watering truck on a half-time basis. The combined cost of the video and increased
watering frequency on a 50-acre construction site was estimated to cost $420/day. For a
six-month construction project, the total cost would be $55,782.



Emission Reduction

Emission benefits were computed using the WRAP fugitive dust handbook and assuming
a baseline 50% control efficiency as reported in the recently completed Rule
Effectiveness Study. The analysis assumed that the benefit of this measure would be to
operate an additional water truck half time on site to further control fugitive dust
emissions. This assumption produced an increase in control efficiency to 62% and an
emission reduction of 5.6 tons of PMg per 50-acre project. This translates into a daily
reduction of 84 1bs/day of PM;.

Cost Effectiveness

The overall cost effectiveness is estimated to be $4.99/1b or $9,990 per ton of PMjj
reduced.

Implementation Issues/Comments

The analysis assumes that videos are distributed free of charge and that the cost of
production is distributed across 1,600 project per year.*

' 2005 Periodic Emission Inventory for PM,, Public Review Draft, January 23, 2007.

-6-



4. DUST MANAGERS REQUIRED AT CONSTRUCTION
SITES OF 50 ACRES AND GREATER
(e.g., CLARK COUNTY)

Under Rules 310, 310.01 and 316, responsibility for dust control is currently vested in
either the project owner and/or operator of a dust generating operation. Their knowledge
and efforts to implement controls are reflected in the current assessment of Rule
Effectiveness.

Clark County requires projects having 50 or more acres of actively disturbed soil at any
time to designate a full-time Dust Control Monitor. This requirement is applicable to
multiple sites that are individually permitted at less than 50 acres each, if they are
adjacent to one another, under common ownership, or are within a master planned
community, and together they have 50 acres or more of disturbed soil. The training
requirements to obtain a dust monitor card are significantly greater than those required
for a dust card. Training lasts a full day and includes information on soil mechanics,
water application, regulations, enforcement, etc. Applicants are required to obtain a
Visual Emissions Evaluation (VEE) Certificate, so that they can measure plume opacity
at the job site. The course is not free; the cost of the training is recovered through a fee
of $500 per person.

This measure would adopt the Clark County requirements for Dust Monitors for projects
with 50 acres or more of actively disturbed soil.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

In evaluating the cost of this measure, we assumed that all Dust Managers would
complete a day-long dust control training class and obtain a VEE. The key change in
behavior resulting from the class would be an increase in the frequency of on-site
watering. The analysis also assumed that the salary commanded by a Dust Manager
would be 10% above the salary of a foreman or construction supervisor. The combined
cost of employing a Dust Manager on a full-time basis and increasing watering frequency
on a 167-acre construction site, of which 50 acres or 30% would be actively disturbed at
any one time, was estimated to be $2,865/day. For a six-month construction project, the
total cost would be $381,067.



Emission Reduction

Emission benefits were computed using the WRAP fugitive dust handbook and assuming
a baseline 50% control efficiency as reported in the recently completed Rule
Effectiveness Study. The analysis assumed that the benefit of this measure would be to
operate an additional water truck full-time on site to further control fugitive dust
emissions. This assumption produced an increase in control efficiency to 70% and an
emission reduction of 26.7 tons of PMo per 167-acre project. This translates into a daily
reduction of 402 Ibs/day of PM,.

Cost Effectiveness

The overall cost effectiveness is estimated to be $7.14/1b or $14,285 per ton of PM;¢
reduced. Since a typical residential construction project is estimated to run for six
months, the training costs are distributed over six projects over the three-year life of the
training class certificate.

Implementation Issues/Comments

This analysis assumed that Maricopa County would be reimbursed by attendees for the
cost of the course. No additional enforcement effort was assumed to ensure that Dust
Managers would comply with the training requirements. While this measure is less cost
effective than Measures #2 or #3, it is anticipated that compliance under this approach
may in fact be higher. The reason is that a single individual with clear authority and
responsibility for dust control is likely to be more effective than an approach that
distributes responsibility.



5. DEDICATED ENFORCEMENT COORDINATOR FOR
UNPAVED ROADS AND VACANT LOTS
(e.g., CLARK COUNTY)

Maricopa County does not currently have a position dedicated to inspecting unpaved
roads and vacant lots. Instead, responsibility is distributed across a staff of inspectors.
Unpaved road enforcement is active, but conducted in response to complaints. Vacant lot
enforcement has become proactive with inspections of literally thousands of lots in late
2006. The recently completed Rule Effectiveness Study” determined that vacant lots and
open areas have a rule effectiveness of 68%. Maricopa County, however, did not include
any benefit from Rule 310.01 in the estimate of 8,490 tons of PM;, emitted from vehicles
operating on unpaved roads. Unpaved road emissions are a significant source of PM;o
and are estimated to account for 9.3% of the PM,( emitted within the nonattainment area
in 2005. While this may be an overestimate of the emissions, the recent analysis of the
effectiveness of Rule 310.01 did not address unpaved roads (the focus instead was on
vacant lots), so the level of enforcement in 2005 is unclear.

Currently, Rule 310.01 requires emissions from unpaved roads (including alleys) with
traffic levels exceeding 150 vehicles per day to be controlled by one of the following
methods:

e Pave;
e Apply dust suppressants; or
e Uniformly apply and maintain surface gravel.

The non-paving measures are subject to stabilization and opacity limitations. Vacant lots
are subject to trespass and stabilization controls within 60 days following discovery of
vehicle use.

Clark County has placed substantial emphasis on controlling emissions from unpaved
roads and vacant lots. Discussions with Clark County staff indicated that while no single
position is dedicated to tracking activity on unpaved roads and vacant lots, a significant
portion of a supervisor’s time and that of related inspectors is focused on this activity.
Overall, it is estimated that roughly three full-time staff positions are focused solely on
unpaved roads and parking lots in Clark County.

Recognizing the significance of fugitive dust emissions from unpaved roads and vacant
lots, this measure would establish a dedicated enforcement coordinator with

" Rule Effectiveness Study for Maricopa County Rules 310, 310.01 and 316, Final Draft, Kathleen
Sommer, Maricopa County Air Quality Department, January 23, 2007.
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responsibility for tracking activity on these facilities and enforcing Rule 310.01
requirements as appropriate.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Costs

There are two elements of cost for this measure: enforcement and palliative application.
The enforcement cost includes the salary of a full-time coordinator, a dedicated vehicle,
and a $10,000/year budget for obtaining traffic counts. According to tests conducted in
1995 by MCDOT, the most cost-effective palliative is Ligno 10, which has an application
cost of $769/mile. The combined cost of enforcement and palliative application is
estimated to be $3,767 mile per year.

Emission Reduction

The MCDOT study computed a control efficiency of 21.9% compared to uncontrolled
conditions when applied once per year. This measure was assumed to be applied to the
higher traffic unpaved roads included in the 2005 Periodic Emission Inventory, which
were assumed to have traffic levels of 120 vehicles per day. This measure was estimated
to reduce fugitive dust emissions by 7.0 tons per mile per year.

Cost Effectiveness

The overall cost effectiveness of this measure is estimated to be $0.27/1b or $534/ton.

Implementation Issues/Comments

The MCDOT data need to be investigated more to ensure that the Ligno 10 can remain
effective on higher-volume unpaved roads. Stabilizing roads will make it easier to drive
faster and raise speed control and liability issues. Before this measure can be
implemented, data on traffic volumes will have to be collected to identify candidate roads
for stabilization.
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6. STRENGTHEN STRINGENCY AND ENFORCEMENT
OF THE TRACKOUT PROVISIONS OF RULE 310
AND RULE 310.01

PM,, emissions are produced indirectly by soil tracked out of construction or industrial
sites onto paved, publicly maintained roads. Maricopa County estimates that paved roads
produced 13,783 tons or 15% of the PM emitted annually within the nonattainment area
in 2005. Research supported by MAG has confirmed that trackout is a significant source
of fugitive dust within the Salt River Basin and that its contribution to monitored values
could be higher than suggested by the inventory estimates.

Currently, MCAQD Rule 310 requires trackout or spillage that exceeds 50 feet in length
on public roads to be removed immediately. For visible trackout that is less than 50 feet
in length, Rule 310 requires removal once per day at the end of working hours. To
prevent trackout, owners are currently required to implement one of the following control
measures:

o Install either a grizzly or wheel wash system at each access point;
o Install a gravel pad at least 30 feet wide, 50 feet long and 6 inches deep; or

¢ Pave from the point of access for a centerline distance of 100 feet and width of
20 feet.

Recent analysis of Rule 310 indicates that its effectiveness is on the order of 50% and
suggests that there is an opportunity for improvement. This measure would reduce the
allowable trackout or spillage length by 50% and increase the frequency of inspections at
locations with a history of violations.

Suggested Implementing Agency

This measure would be implemented by Maricopa County under Rule 310.

Cost

The principal cost of this measure, which will involve increased access point sweeping,
will be borne by industry. A key assumption is that those facilities with high trackout
rates will require frequent sweeping (assumed to be once every 2 hours or 5 times per
day). To simplify the calculations, it is also assumed that each facility has only one
access point. The cost of increased sweeping is estimated to be $2,561 per access point
per year. The cost of increased enforcement is estimated to be $3,766 per access point
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per year. The total per access point per year is $6,326. The original analysis assumed
that $/mile sweeping cost provided by the County would be charged to both transit miles
to the job site and miles swept. Further review determined that this approach inflated the
overall cost of sweeping since brooming and washing activities of the sweeper would not
be in use during transit to the job site. Therefore, the cost of sweeplng is now based
solely on the miles swept at the job site.

Emission Reduction

The benefit of the increased sweeping frequency was estimated by first computing the
amount of material that would be dropped by 40 heavy-duty trucks exiting a facility each
day. The baseline estimate assumed the access point is not currently being swept. The
control scenario assumes that the access point is swept every two hours during work
hours. The benefit computed for this measure is estimated to be 215 1bs of PM; per
access point per year. The original analysis assumed that the length of trackout being
swept was 25 feet. A review of the trackout analysis contained in the Salt River TSD
showed a minimum measured trackout length of 455 feet. The analysis was revised to
include this value, which significantly increased the length of road being swept and the
pounds of PM; reduced per access point.

Cost Effectiveness

The cost effectiveness of this measure is estimated to be $33.85/1b and $67,653/ton.

Implementation Issues/Comments

The benefits of this measure are dependent on assumptions about the baseline compliance
with Rule 310. This analysis assumed full compliance with Rule 310, which significantly
deflates the amount of material that is tracked-out and inflates the cost effectiveness of
the measure.
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7. INCREASE FINES FOR DUST CONTROL VIOLATIONS
AND PUBLISH LIST OF VIOLATORS

The primary goal of the Maricopa County Air Quality Department’s penalty policy* is to
deter future violations by recovering the economic benefit of noncompliance plus an
additional deterrence amount that reflects the seriousness of the violation. The amount of
a penalty determined under this policy is determined by the following factors:

A gravity component that is dependent on the severity of a violation;
The economic benefit of noncompliance;

The Department’s enforcement action costs; and

Consideration of mitigating factors.

Penalties calculated using this guidance are only used in settlement negotiations. In the
event that settlement is not possible and litigation is needed to achieve compliance, ARS
49-5131 provides authority for the County Attorney to file an action in Superior Court to
recover a civil penalty of “not more than” $10,000 per day per violation.

Discussions with Maricopa County enforcement staff indicated that prior to July 2005,
the County Attorney was responsible for settlement negotiations. At that time there was
a backlog in uncompleted settlements that stretched back to 2003 and the penalties
averaged less than $1,000 per violation. Starting in July 2005, the Enforcement Division
assumed responsibility for settlement negotiations. Since that time the backlog in
settlements has dropped to a year and the average cost of a penalty has increased
significantly. Current levels are approaching $10,000 for repeat violators and a statute
increase will be required to achieve the increase in fines targeted by this measure.

A monthly summary of all settlement cases and penalties assessed is currently provided
on the County’s website.} Each monthly summary includes a description of high profile
settlements and a listing of each settlement including the business name, address, location
and date of the violation, due date, settlement date and amount of the settlement. This
practice appears to satisfy the requirement proposed in this measure to publish a list of
violators.

Industry response to the increase in average penalties assessed has assumed several
forms:

" hetp:/fwww. maricopa.gov/aq/divisions/enforcement/Default.aspx
Y http:/fwww.azleg.state.az.us/FormatDocument.asp? inDoc=/ars/49/005 1 3. htm & Title=49&DocType=ARS
Y hitp:/fwww.maricopa.gov/ag/news.aspx
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e Settlement negotiations are taking longer (the number of meetings required to
reach closure has increased);

e Lawyers are frequently representing alleged violators; and

e Industry has started to hire County inspection/enforcement staff to improve their
ability to comply with the dust control rule requirements.

The recently completed rule effectiveness study” calculated the following rates for each
of the dust control rules:

e Rule 310 -49% (based on an evaluation of earthmoving sources);

e Rule 310.01 — 68% (based on an evaluation of vacant lots and open areas); and

e Rule 316 — 54% (using an EPA default value because of an insufficient sample of
inspected facilities).

These values were calculated using data collected in calendar year 2006, barely one year
after the Enforcement Division assumed responsibility for settlement negotiations. Given
that behavior change is a lagged response and it has taken time to ratchet up the average
amount of penalties assessed, it is expected that the current rule effectiveness rates are
higher than calculated in the recent study. A search for an elasticity measuring industry
response to an increase in assessed penalties found that none exist." Lacking this
information it is not possible to estimate current rule effectiveness levels.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

No estimate of the cost of implementing and complying with this measure is available.

Emission Reduction

No estimate of the emissions benefits of this measure is available.

Cost Effectiveness

No estimate of the cost effectiveness of this measure is available.

" Rule Effectiveness Study for Maricopa County Rules 310, 310.01 and 316, Final Draft, prepared by
Maricopa County Air Quality Department, January 23, 2007,
T Discussions with EPA and CARB staff confirmed that this information is not available.
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Implementation Issues/Comments

Given that the average value of assessed penalties has increased and the maximum
penalties assessed for repeat offenders is approaching the ARS defined limit of $10,000
per violation per day, the governing statue, ARS 49-513 would need to be revised in
order to implement the increased fines envisioned in this measure. An alternate, possibly
more effective method of meeting the goals of this measure could be realized through
increasing the number of inspections/year of permitted facilities and job sites. This is
because the annual cost of noncompliance will increase more through an increase in the
number of inspections and related settlements than it will through an increase in
maximum value of the penalty levied per violation.

Discussions with Clark County staff found that increased penalties produce higher
compliance rates. They too have a $10,000 per violation per day statutory limit, but have
increased penalties by noting separate violations and imposing fines for every day on
which a violation occurs. In some cases, penalties have been in the range of $200,000 -
$300,000 per NOV. Companies/individuals receiving large penalties have been more
cooperative in meeting with the County to work on long-term company-wide Dust
Compliance Plans in exchange for lower fines.
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8. ESTABLISH A CERTIFICATION PROGRAM FOR DUST
FREE DEVELOPMENTS TO SERVE AS AN INDUSTRY
STANDARD

A check of the serious PM)( nonattainment areas, Clark County, San Joaquin Valley and
South Coast and a broader web search confirmed that this measure has not been
implemented anywhere else. It represents a fundamentally different approach to reducing
fugitive dust, not through regulation, but through the development of incentives (i.e., this
measure offers a carrot for improved compliance not a stick). The proposed incentive
would be the establishment of a certification program and related public relations
campaign that provides publicity value (i.e., bragging rights) for those developments that
are certified to be dust free.

Many steps would be required to implement this measure. First, criteria would need to be
established that define acceptable emission levels for a dust free development. These
levels would need to be negotiated with the industry. Criteria to be considered would
include: dust control practices, opacity limits, equipment specifications (e.g., limits on the
age and emission rate of construction equipment, fuel specifications, etc.), rule
effectiveness, etc. A process for certification would need to be established and might
include requirements addressing documentation, measurement/monitoring and inspection.
A public awareness program would need to be created to inform the public of the benefits
of developments certified as meeting these criteria.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

No estimate of the cost of implementing and complying with this measure is available.
However, cost elements would include:

Establishing a program;
Program operation;
Public Awareness; and

Industry implementation of incremental control measures needed to be certified
as dust free.

e o o o
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Emission Reduction

No estimate of the emissions benefits for this measure is available. The magnitude of the
reduction will depend on the benefits of the incremental control measures that are
implemented and the level of industry participation. An estimate of the potential benefits
can be derived from applying the difference between the current rule effectiveness level
for Rule 310 (which is 49%) and the EPA target of 80% rule effectiveness to the 2005
estimate of construction industry PM; emissions in the nonattainment area (i.e., 31% of
37,572 tons/year times an assumed control efficiency rate of 90%). The maximum
potential benefit of this measure would be an unknown portion of 10,483 tons/year or
11% of the PM o emission inventory. The point of this discussion is that based on the
2005 emission inventory, measures directed at the construction industry offer significant
potential for PM;¢ emission reductions.

Cost Effectiveness

While no specific estimate of the cost effectiveness of this measure is available, an
approximate estimate was prepared by quantifying the incremental amount of watering
that would be required to achieve the difference between a 49% and 80% reduction in
fugitive dust from a representative development (i.e., 50 acre site). Using this approach,
the cost effectiveness of this measure was estimated to be $10,752/ton of PM ;o reduced.
This estimate, however, does not include the administrative expenses of designing and
implementing the program. These costs would increase the $/ton estimate for this
measure.

Implementation Issues/Comments

Discussions should be held with industry to gauge their interest in participating in a dust
free certification program before undertaking the effort required to implement this
measure.
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9. REVISE RULE 310 TARPING REQUIREMENTS TO
INCLUDE EMPTY BACKHAUL

Materials such as sand, dirt, gravel, rock, etc. transported in uncovered trucks can be
spilled onto public roadways. This material can then be pulverized by traffic, become
airborne, and contribute to the paved road fugitive dust emissions (currently estimated to
be 13,783 tons per year or 15% of the nonattainment area inventory in 2005).

Emissions from uncovered trucks are currently regulated under Rule 310. Section 308
requires owners and/or operators of haul trucks to meet minimum freeboard
requirements, prevent spillage or loss of bulk material, cover all haul trucks with a tarp or
suitable enclosure, and clean or cover the interior of a cargo compartment before any
empty truck leaves the site when traveling onto paved areas accessible to the public.

This measure is designed to eliminate emissions produced during empty backhauls after a
truck has dumped its load of material. Current cleaning and/or tarping practices have
been found to be ineffective. This measure would require empty trucks to fully enclose
the cargo compartment prior to traveling onto public roadways.

Suggested Implementing Entity

This measure would be implemented by Maricopa County.

Cost

The only cost addressed in this analysis is the labor required to thoroughly cover the
empty truck bed and the extra time added to complete daily activity. No increase in
enforcement effort was assumed. Vehicles were assumed to make 13 round trips per day
and incur an additional cost of $13.42 for compliance per day.

Emission Reduction

The combined emission reduction from 13 trips is estimated to be 1.67 lbs of PM, per
truck day.
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Cost Effectiveness

The cost effectiveness is estimated to be $8.04/1b or $16,085/ton of PMj.

Implementation Issues/Comments

The analysis assumes that inspectors would be issuing NOVs as part of their daily rounds
and that no additional effort would be required to enforce this measure.
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10. CONDUCT JUST-IN-TIME GRADING

Disturbed soil is vulnerable to erosion by both wind and water. Sediment controls to
limit water pollution impacts from disturbed soil are well established. Stabilization
requirements to minimize wind erosion have been implemented by communities that
exceed ambient PM 4 standards under high wind conditions. Examples of those
communities include Clark County, Nevada, Coachella Valley, California, Maricopa
County, and Bullhead City Arizona. Bullhead City is the only community that has
implemented a just-in-time grading control measure.” A description of the ordinance
implementing this measure is contained in the community’s Maintenance Plan.’ 1t
requires “control of dust during grading and excavation,” it also requires “that the
property be left in a condition that prevents dust from arising.” A review of Maricopa
County’s Rule 310, however, shows that it requires all disturbed surface areas to be
stabilized under the following conditions:

e Pre-activity work practices;

e  Work practices during operations;

e Temporary stabilization (up to 8 months) required during weekends, after work
hours and on holidays; and

e Permanent stabilization required within 8 months of ceasing dust-generating
operations.

Since these requirements do not specify any time period when stabilization requirements
are in force, it does not appear that a just-in-time grading requirement will provide any
additional emission reductions that would not come from the enforcement of Rule 310.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost

No estimate of the cost of implementing and complying with this measure is available.

* Discussions with Clark County staff confirmed that they do not have a “just-in-time-grading” control
measure. Instead, they recommend that projects be staged so no more than 100 acres are disturbed at a time
and the rest of the project is treated with dust suppressants.

Y http:/fwww.azdeq. gov/exnviron/air/plan/download/bcpm10.pdf
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Emission Reduction

This measure does not appear to offer an emissions benefit.

Cost Effectiveness

No estimate of the cost effectiveness is available.

Implementation Issues/Comments

Discussions with the County confirmed that there is no apparent benefit for this measure.
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11. ESTABLISH CONTINUOUS MONITORING
REQUIREMENTS FOR PERMITTED SOURCES LARGER
THAN 50 ACRES

The continuous monitoring of fenceline PM o concentrations has been imposed on larger
surface mining operations in several Western states over the past decade. The intent of
this enforcement measure is to provide assurance that ambient air quality standards are
not being violated in sensitive areas near these types of projects. Because of the
persistence of PM) violations in the Salt River area, the Maricopa County Air Quality
Department has asked that a similar approach be evaluated for use at larger construction
and mineral production facilities in this area. Under this concept, a facility would be
required to operate two or more continuous PM;( monitoring instruments and take
corrective dust control action whenever the monitors reported exceedances of a specified
dust concentration threshold. For the purpose of this analysis, we assumed that the
corrective dust control action would consist of increased watering of haul roads and other
actively disturbed soil surfaces.

To implement this measure local regulations or permits for earth moving and mineral

productions facilities would nee to be modified to include continuous monitoring
requirements.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of monitoring and watering were derived from cost data reported from earlier
studies and local sources. For the cost of monitoring, we assumed that a regulated
facility of more than 50 acres would be required to install four optical particle counters
along fencelines in each of the cardinal directions from the center of dust-generating
activities. As has been required of some energy facility construction sites adjacent to
residential areas in California, we assumed that the monitors would run unattended on
battery power during business hours and that acquired data would be downloaded and
evaluated at the end of each day by a technical consultant. If the data demonstrated an
exceedance of an adopted dust threshold, additional watering of nearby dust sources,
under direction of the technical consultant, would be performed the next day and each
subsequent day as necessary to maintain compliance at the monitor. We assumed that
one additional water truck per facility would be pressed into service, and that this truck
would be rented from an equipment supply service. The contract cost of the monitoring
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and dust control consultant was estimated to be $54,700 per year, and the additional
watering cost was estimated to be $111,500 using a leased water truck.

Emission Reduction

Emission reductions were calculated as the difference between baseline and controlled
emission scenarios for onsite haul roads. The baseline scenario assumed 45% control of
dust emissions (49% rule effectiveness x 90% control efficiency) from onsite
construction activities, based on the rule effectiveness study completed by MCAQD in
2007. Uncontrolled construction emissions were estimated to be 46.0 tons of PMq,
based on the emission factors published in the WRAP fugitive dust handbook, and
baseline emissions incorporating existing controls were estimated to be 20.1 tons for a
50-acre construction project.

The use of an additional water truck was estimated to increase emission control
effectiveness to 72.3%, based on data reported by a Midwest Research Institute study of
construction dust emissions for the South Coast AQMD in 2001. The increase in control
efficiency produced an emission reduction of 7.7 tons of PM; during the duration of a 6-
month, 50-acre residential construction project. This is equivalent to a daily emission
reduction of 116 Ibs per day of PM;( during each construction day.

Cost Effectiveness

The overall cost effectiveness for this measure is estimated to be $10.76 per 1b or $21,530
per ton of PM;, reduced. Sierra performed a similar analysis of this measure for San
Joaquin Valley.” The results of that analysis showed a cost effectiveness ranging
between $231,000 and $339,000 per ton of PM; reduced. While the cost assumptions
used in that study and this study are quite similar, the assumptions about emission
benefits are significantly different. The San Joaquin Valley study assumed that
monitoring would only indicate a need for watering on 5% of construction days. As a
result, the high cost of continuous monitoring produced a small emissions benefit and a
high $/ton cost effectiveness estimate. In this analysis it was assumed that watering
would occur every day of construction to avoid the cost of an NOV. Thus, essentially the
same cost of monitoring would produce a large emissions benefit and a cost effectiveness
that is an order of magnitude lower than reported in the San Joaquin Valley study. The
actual cost effectiveness would depend on the behavior of the contractor operating the
construction site.

* Final BACM Technological and Economic Feasibility Analysis, prepared for the San Joaquin Valley
Unified Air Pollution Contre! District, March 21, 2003.
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Implementation Issues/Comments

This analysis assumed the use of contract monitoring and dust control services. The cost
effectiveness of this measure will be less if monitoring equipment and additional water
trucks are owned by the construction contractor.
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12. CONDUCT MOBILE MONITORING TO MEASURE
PM,;o AND ISSUE NOVs

The Maricopa County Board of Supervisors recently approved funding for a
state-of-the-art mobile air-monitoring program. The County is currently taking bids on
the instruments that will be used to equip a vehicle to measure pollutants on a mobile
basis. The vehicle will be able to perform measurements on a variety of regulated
pollutants, including ozone, carbon monoxide (CO), PM; s, PM;o, NOx and a range of
hazardous air pollutants (HAPs). The bids are still open on a number of pieces of
equipment; therefore the County does not expect it to become operational for another 18-
24 months (i.e., circa 2009). When the vehicle does become operational, it will not be
dedicated to PM measurements as it will be used to investigate a broad range of
complaints.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The cost of a mobile monitoring van is assumed to be equal to the funds approved by the
Board of Supervisors (i.e., $500,000). Assuming a useful life of 8 years, the annualized
cost of the van will be $93,722 per year. Assuming that the vehicle is dedicated to
fugitive dust enforcement, which it is not, the van could be used to monitor 6 properties
per day and support the issuance of 2 NOVs per day. Based on these assumptions and the
labor required to operate the van and supervise its operation the average cost per property
per day is estimated to be $102. This value increases to $107 per property per day when
the annualized daily cost of gravel pad is included.

Emission Reduction

Emission benefits were computed based on the assumption that facilities receiving NOVs
undertake either trackout control or sweeping. Trackout control was assumed to come
from the construction and maintenance of a 50° gravel pad. Based on an EPA analysis
the control efficiency of a 50’ gravel bed is 46%. When this value was combined with
soil deposition rates, initial silt loadings, size of the trackout area and average Salt River

* Particulate Emission Measurements from Controlled Construction Activities, EPA/600R-01/031, U.S.
EPA, April 2001.

-25-



traffic volumes, this measure was estimated to reduce 3.9 1bs of PM, per property per
day.

Cost Effectiveness

The cost effectiveness of this measure is estimated to be $54,233 per ton of PM;
reduced.

Implementation Issues/Comments

The cost and cost effectiveness of this measure could be substantially improved by
creating a vehicle that is dedicated to fugitive dust control. Such a vehicle would require
much less instrumentation to monitor PM; s/PM¢ concentrations as opposed to NOx,
HAPs, etc. With a lower initial cost and the same level of PM;g reductions the cost
effectiveness of the measure would be improved.
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13. CEASE DUST GENERATION ACTIVITIES DURING
STAGNANT CONDITIONS

An analysis of meteorological data collected for days when the ambient PM, standard
has been exceeded in recent years in the Salt River shows:

Wind speeds are less than 1 meter/second,

Dispersion is limited because of low mixing heights (i.e., inversions);
There is limited transport of emissions from outside of the area; and
Stagnant conditions persist for multi-day periods.

An analysis of the monitoring data shows that maximum concentrations are typically
recorded in the early morning hours. This is because the combination of low wind speeds
and mixing heights allow concentrations to build over time. High levels of activity in the
early morning hours add emissions on top of elevated concentrations from the previous
day and lead to exceedances. Concentrations typically drop after about 8 am once there
has been enough solar heating to lift the mixing height and increase dispersion.

The goal of this measure is to reduce early morning emissions from facilities located
within high emission density areas on days when exceedances are expected to occur. A
review of meteorological data collected by ADEQ between November 1% and February
15™ for the past 3 years in the Salt River shows that on average the following days were
called during that season:

e 8.25 high pollution advisory (HPA) days;
e 8.80 stagnation days occurred; and
e 9.90 exceedances occurred.

This information suggests that participating facilities would need to be able to cease early
morning operations on roughly 10 days per season (if High Pollution Watch days are
included the number of days would increase to 13). Effort will be required to determine
which industries have the flexibility to cease operations during this time period. A
variety of implementation issues would need to be investigated and defined to implement
this measure, including minimum lead time notification requirements, emission density
limits that would define the area of participation, compliance options, the need for tax
credits to offset lost production, etc.
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Suggested Implementing Agency

This measure would be implemented by Maricopa County.
Cost
No estimates of the cost of developing, implementing or complying with this measure are

currently available.

Emission Reduction

The emission reductions from this measure would be limited. The number of days in
which activities cease would be limited, the number of participating facilities would also
be limited as would the geographic coverage. As a result, the emission reductions that
would accrue to the Five Percent Plan would be quite limited. However, the successful
implementation of this measure would significantly enhance the probability of attainment
at monitors located in areas with a history of exceedances.

Cost Effectiveness

Insufficient information is available to estimate the cost effectiveness of this measure.

Implementation Issues/Comments

Another option for implementing this measure is to shift the lost hours of operation to
another time period. The cost and benefits of this approach are investigated in Measure
#21.
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14. ESTABLISH MAINTENANCE REQUIREMENTS FOR
PAVED ROADS AND PARKING LOTS

During the field study of Salt River fugitive PM;, sources conducted in November and
December of 2006, visible emissions were observed from vehicle travel over paved
parking lots lightly covered with deposited soil. As a result of this observation, a request
was made to evaluate the cost effectiveness of maintaining such paved parking lots and
roadways by periodic sweeping with PMe-efficient sweepers.

Under this measure, all paved parking lots and roads would be swept at least every two
weeks.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The periodic cost of sweeping was estimated from contract data received from the
Maricopa County Department of Transportation. A 1-acre paved parking lot was selected
for analysis as a typical example. The cost of bi-weekly sweeping of a 1-acre parking lot
by a contract service was estimated to be $871 per year.

Emission Reduction

The emission reductions achieved by periodic sweeping were calculated as the difference
in paved road travel emissions for surfaces with two different silt loadings. The activity
level for unpaved parking published in the 2005 Maricopa County emission inventory of
100 vehicles per day per acre was used as a default activity level for this analysis. The
average travel distance per parking cycle on a 1-acre lot was estimated to be the distance
from one corner of a square lot to the center of the lot and back along travel links parallel
to the sides of the lot (200 feet). The silt level of an unmaintained parking lot (0.60 g/m?)
was assumed to be twice that of the average Salt River street silt level measured and
reported in the Salt River technical support document prepared by ADEQ in 2005.
Sweeping by a PMp-efficient sweeper was assumed to remove 86%, as measured in tests
conducted by the University of California Riverside on sweepers seeking PM,-efficient
certification. We also assumed that a completely cleaned parking lot (i.e., with 100%
removal of surface silt) returned to pre-swept silt conditions in 10 days of use, from an
engineering estimate published in a South Coast Air Quality Management District cost-
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effectiveness analysis. On the basis of these assumptions, the emission reduction
produced by sweeping a 1-acre parking lot every two weeks was calculated to be 5.4
pounds of PM), per year.

Cost Effectiveness

The overall cost effectiveness is estimated to be $160.22 per pound, or $320,444 per ton,
of PM;o reduced. : '

Implementation Issues/Comments

This analysis assumes a relatively low silt loading and low traffic levels of light-duty
vehicles operating on parking lots targeted for sweeping. Both of these values are based
on engineering estimates. The use of higher values and heavier vehicles, if justified,
would improve the calculated cost effectiveness of this measure.
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15. CONDUCT NIGHTTIME INSPECTIONS

Currently, inspectors employed by the Maricopa County Air Quality Department
(MCAQD) conduct inspections of permitted facilities — construction sites and mineral
processing facilities — during normal work hours. Through interviews of mineral facility
production staff, we learned that substantial mineral processing and construction activity
occurs before daylight during the summer months to take advantage of cooler
temperatures, especially for concrete pouring. Nighttime operations also occur to a lesser
extent during winter months.

Under this measure, dust control inspections would be conducted during nighttime hours
to assure compliance with Rule 310 during these periods. Because the 20% opacity limit
in Rule 310 is very difficult to verify and enforce during nighttime hours, we assumed
that inspections during these hours would involve use of portable dust monitors and the
establishment of new fenceline PM;¢ concentration limits. We assumed that MCAQD
would purchase DustTrak optical particle counters and pay inspectors a nighttime pay
differential for working these hours. We also assumed that facility operators would
increase the use of watering for additional dust control during nighttime hours if
inspections found conditions of noncompliance.

The emission scenario we used in this analysis was a 50-acre residential construction site

and that increased watering would involve the use of two additional water trucks during
nighttime hours.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of this measure include enforcement and dust control elements. We assumed
that verification of compliance at night would be determined through spot monitoring
with a portable optical particle counter. Amortized over an §-year life, the monitor would
cost $3.94 per 50-acre project, assuming that 200 projects were checked each year.
Assuming that each project is inspected four times for two hours each by a MCAQD
inspector paid a night differential rate, the additional night inspection costs were
calculated to be $198.68 per project. We also estimated that processing one notice of
violation per project would cost an additional $276.99 per project, for a total of
inspection and enforcement costs of $479.31 per project. The use of two additional water
trucks during night work hours was estimated to cost $54,433 per project. (A 50-acre
residential project is assumed to require 6 months to construct, from data contained in the
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WRAP Fugitive Dust Handbook.) The total cost of this measure was calculated to be
$54,912 per project.

Emission Reduction

For baseline emissions, we assumed that disturbed areas were being watered every four
hours, resulting in a control efficiency of 50%, which is close to the current effectiveness
of Rule 310 as reported by MCAQD in 2007. The response to this measure was assumed
to be the operation of two additional water trucks during nighttime hours. Disturbed
areas would be watered every 1.7 hours, resulting in a control efficiency of 79%. By
applying these control efficiencies to the uncontrolled nighttime emissions of 17.9 tons
per PM o, we computed the emission reduction to be 3.8 tons of PM¢ per 50-acre project.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $5.38 per pound, or $10,752
per ton, of PM;o reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected project will be gained
through additional watering of actively disturbed areas. If other control techniques are
used to reduce PM( emissions, both the magnitudes of emission reduction and cost could
change dramatically from the scenario considered in this analysis.

In response to comments, the analysis of this measure was modified to account for the
benefit that would result from a higher baseline compliance rate (due to a lagged response
to recent increases in settlement fines). To account for this response, the baseline control
efficiency was increased from 50% to 70%. One additional watering truck would be
required to increase control efficiency from a baseline of 70% to the target of 80%. The
cost effectiveness computed for this increment is estimated to be $10.82 per Ib or $21,631
per ton of PM reduced.
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16. INCREASE INSPECTION FREQUENCY FOR
PERMITTED FACILITIES

Maricopa County Air Quality Department (MCAQD) currently conducts formal
compliance inspections of the 26 major mineral processing facilities in the Salt River area
a total of four times each year.* These inspections are comprehensive in that both
physical inspections of operating equipment and document reviews of required records
are conducted. Additional inspections of specific equipment, activities, or portions of
facilities are conducted on an as-needed basis in responding to complaints.

Under this measure, formal compliance inspections of major facilities would be
conducted more frequently. For the purposes of analysis, we assumed that two additional
inspectors would be hired by MCAQD and assigned solely to inspections of permitted
facilities. Although inspections of permitted facilities would include both stationary
sources and construction sites, our analysis looked exclusively at stationary sources. We
also assumed that inspections of mineral processing facilities would focus more on
evaluations of compliance with operating and emission limitations, and less on
recordkeeping requirements, to the extent that each inspector would inspect two
permitted facilities per day. We assumed that the predominant violations would be of
visible dust limitations on fugitive sources, and that the control option implemented by
affected operators would be increases in watering frequencies on haul roads, unpaved
traffic areas, and open material transfer operations. :

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of implementing this measure would include additional inspection and
enforcement costs borne by MCAQD, and additional dust control costs borne by facilities
found to be out of compliance. The salaries of inspection and enforcement staff were
obtained from MCAQD, and the costs of additional watering at affected facilities were
based on truck rental prices obtained from a local equipment-leasing firm. Labor rates
for water truck operation were obtained from the U.S. Bureau of Labor Statistics for the
Maricopa area. The costs of increased inspection and enforcement were estimated to be
$5,900 per facility per year, and additional watering costs were estimated to be $139,300,
for a total of $145,200 per year per facility.

* The Salt River SIP committed to one planned and three surprise inspections of these facilities each year.
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Emission Reductions

We computed emission reductions as the difference in emissions for onsite material
transport over unpaved haul roads when roads were watered every four hours versus
every two hours. From the 2002 emission inventory published in the Salt River PM,
Technical Support Document compiled by ADEQ, we reviewed the annual mineral
production rates of the larger facilities operating in the Salt River area and selected
500,000 tons per year as a benchmark for analysis. We computed an uncontrolled haul
road emission factor for an on-highway haul truck, and applied a calculated control
efficiency resulting from road watering every four hours in 2002 to derive a 2002
emission factor for onsite hauling of 1.13 Ib/VMT. By dividing total annual haul road
emissions reported in the TSD by this emission factor, we estimated that total haul road
VMT was 177,940 miles in 2002 for Salt River facilities. By dividing this VMT by the
total production rate reported by these facilities of 5,684,987 tons, we computed the
onsite average haul distance of mineral product to be 0.031 VMT per ton. We computed
onsite haul road emissions for the benchmark facility by multiplying this value by
500,000 tons per year to derive an annual emission estimate of 17,670 pounds of PM)g in
2002. Because control regulations have become more restrictive since 2002, for a 2006
emission baseline we assumed that haul roads are being watered every two hours. By
estimating a control efficiency for haul road watering every two hours, we computed
annual baseline haul road emissions to be 8,835 pounds of PM,.

Under this measure, we assumed that haul road watering frequency would be increased to
once per hour. Using the same methodologies, we estimated a control efficiency for this
level of watering and applied it to the uncontrolled emission rate to compute controlled
annual emissions to be 4,417 pounds of PM per year. The resulting emission reduction
in for this benchmark facility is 4,417 pounds of PM, per year.

Cost Effectiveness

The overall cost effectiveness is estimated to be $32.88 per pound, or $65,765 per ton, of
PM,g reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected facility will be gained
through additional watering of haul roads and other actively disturbed areas. If other
control techniques are used to reduce PM,o emissions, both the magnitudes of emission
reduction and cost could change dramatically from the scenario considered in this
analysis.
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17. INCREASE NUMBER OF PROACTIVE INSPECTIONS
IN AREAS OF HIGHEST PM,, EMISSIONS DENSITIES

The Arizona Department of Environmental Quality (ADEQ) developed an emission
inventory of Salt River sources for use in modeling impacts as part of the Salt River study
in 2004-2005. The allocation of emissions to modeling grid cells indicated that the cells
having highest PM,( emissions densities were those containing the mineral processing
operations of the larger production facilities. An increase in the number of proactive
inspections of these facilities will result in costs and emission reductions very similar to
those analyzed in Measure #16 (Increase Inspection Frequency for Permitted Facilities).
One additional cost component under this measure would be the expense of training
facility operations foremen in dust control practices through a course developed by the
Maricopa County Air Quality Department (MCAQD).

For the purposes of analysis, we assumed that two additional inspectors would be hired
by MCAQD and assigned solely to inspections of mineral production facilities in the Salt
River area. We also assumed that inspections of mineral processing facilities would
focus more on evaluations of compliance with operating and emission limitations, and
less on recordkeeping requirements, to the extent that each inspector would inspect two
permitted facilities per day. We assumed that the predominant violations would be of
visible dust limitations on fugitive sources, and that the control option implemented by
affected operators would be increases in watering frequencies on haul roads, unpaved
traffic areas, and open material transfer operations.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of implementing this measure would include additional inspection and
enforcement costs borne by MCAQD, training costs borne by permitted facilities, and
additional dust control costs borne by facilities found to be out of compliance. The
salaries of inspection and enforcement staff were obtained from MCAQD, and the costs
of additional watering at affected facilities were based on truck rental prices obtained
from a local equipment-leasing firm. Labor rates for operations foremen attending dust
control classes and operators driving water trucks were obtained from the U.S. Bureau of
Labor Statistics for the Maricopa area. The costs of increased inspection and
enforcement were estimated to be $5,900 per facility per year, training costs were
estimated to be $300 per year (assuming training is repeated every three years), and
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additional watering costs were estimated to be $139,353, for a total of $145,553 per year
per facility.

Emission Reductions

We computed emission reductions as the difference in emissions for onsite material
transport over unpaved haul roads when roads were watered every four hours versus
every two hours. From the 2002 emission inventory published in the Salt River PMj
Technical Support Document compiled by ADEQ, we reviewed the annual mineral
production rates of the larger facilities operating in the Salt River area and selected
500,000 tons per year as a benchmark for analysis. We computed an uncontrolled haul
road emission factor for an on-highway haul truck, and applied a calculated control
efficiency resulting from road watering every four hours in 2002 to derive a 2002
emission factor for onsite hauling of 1.13 Ib/VMT. By dividing the total annual haul road
emissions reported in the TSD by this emission factor, we estimated that total haul road
VMT was 177,940 miles in 2002 for Salt River facilities. By dividing this VMT by the
total production rate reported by these facilities of 5,684,987 tons, we computed the
onsite average haul distance of mineral product to be 0.031 VMT per ton. We computed
onsite haul road emissions for the benchmark facility by multiplying this value by
500,000 tons per year to derive an annual emission estimate of 17,670 pounds of PM in
2002. Because control regulations have become more restrictive since 2002, for a 2006
emission baseline we assumed that haul roads are being watered every two hours. By
estimating a control efficiency for haul road watering every two hours, we computed
annual baseline haul road emissions to be 8,835 pounds of PMjj.

Under this measure, we assumed that haul road watering frequency would be increased to
once per hour. Using the same methodologies, we estimated a control efficiency for this
level of watering and applied it to the uncontrolled emission rate to compute controlled
annual emissions to be 4,417 pounds of PM¢ per year. The resulting emission reduction
for this benchmark facility is 4,417 pounds of PM; per year.

Cost Effectiveness

The overall cost effectiveness is estimated to be $32.95 per pound, or $65,899 per ton, of
PM;, reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected facility will be gained
through additional watering of haul roads and other actively disturbed areas. If other
control techniques are used to reduce PM( emissions, both the magnitudes of emission
reduction and cost could change dramatically from the scenario considered in this
analysis.
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18. NOTIFY VIOLATORS MORE RAPIDLY TO PROMOTE
IMMEDIATE COMPLIANCE

This measure would require inspectors that observe visible dust violations to inform
on-site personnel so that corrective measures can be taken to eliminate activities causing
the violation. Inspectors typically contact on-site staff at the time a NOV is issued about
the need for corrective actions. Discussions with the County indicate that while this is
the norm for industrial operations, it is frequently difficult to make contact with vacant
lot property owners when visible land disturbance is discovered. Typically, no one is on
the property at the time the disturbance is noted. Rule 310 provides 60 days for owners
to stabilize disturbances on vacant lots, unpaved lots, etc. once they receive a letter
notifying them of the violation. A NOV is only issued after the landowner fails to
respond to the initial letter (i.e., 60 days after issuance of the letter). Discussions with the
County indicate that frequently it takes time to identify the owner and resolve the
problem. The response time is governed by the financial resources of the owner and their
understanding of the options available to them to correct the violation.

The goal of this measure is to reduce the time available for compliance once violations

have been identified. Any activity producing elevated emissions during winter months
must be eliminated as soon as possible.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

No estimate of the cost of the enforcement expense of implementing this measure is
available. The cost of compliance depends on the form of stabilization chosen by the
owner to eliminate the disturbance.

Emission Reduction

Unpaved parking lots are estimated to produce 3,009 tons per year in the 2005 PM;
nonattainment area. Windblown dust is estimated to produce 1,087 tons of PMyg in the
2005 inventory. No estimate of emissions from delayed compliance in these source
categories is available.
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Cost Effectiveness

The cost effectiveness of this measure depends on the form of stabilization selected to
correct the violation. The minimum value is estimated to be $6,100 per ton of PM;,
reduced (by using palliatives to stabilize unpaved parking lots, see Measure #32 — Pave
or Stabilize Existing Unpaved Parking Lots) and the maximum value is estimated to be
$239,050 per ton of PM;, reduced (by placing a rock barrier to eliminate trespass activity,
see Measure #38 — Strengthen and Increase Enforcement of Rule 310.01 for Vacant
Lots).

Implementation Issues/Concerns

While the benefits of this measure may contribute little to the Five Percent Plan, they will
aid attainment at monitoring sites experiencing high wind exceedances. Education about
control option alternatives may be the key to the successful implementation of this
measure.
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19. FULLY IMPLEMENT RULE 316

Maricopa County adopted Rule 316 in 1993 to control emissions from commercial,
nonmetallic mineral processing plants and rock product plants. PM;( emissions from
these facilities are generated during the mining, processing and handling (i.e.,
transporting, loading/unloading, conveying, crushing, screening, mixing and storing) of
nonmetallic minerals. Unpaved roads and trackout are examples of area sources of PM
emissions from facility operations. Historically, Rule 316 has contained only emission
limitations that apply to industrial processes and not fugitive dust control measures
specific to area sources located at nonmetallic mineral processing facilities. Facilities
with area sources subject to Rule 316 have been required to comply with fugitive dust
control measures in Rule 310.

Rule 316 was revised in 1999 to make the existing standards consistent with revisions to
the Standards of Performance for Nonmetallic Mineral Processing Plants (40 CFR, Part
60, Subpart OOQ). Revisions to Rule 316 were also adopted in 2005 to incorporate best
available control measures (BACM) and most stringent measures (MSM) that were
included in the Salt River State Implementation Plan (SIP). Revisions addressing
industrial operations included process controls (i.e., enclosures, watering systems,
operational overflow warning systems/devices and fabric filter baghouses) and process
emission limitations (i.e:, stack emission limitations). Revisions added to control
emissions from fugitive dust sources, included:

e Applying dust suppressants;

¢ Installing and maintaining rumble grates, wheel washers, vehicle washers and
truck wash